Generation of chemically engineered ribosomes for atomic mutagenesis studies on protein biosynthesis.
The protocol describes the site-specific chemical modification of 23S rRNA of Thermus aquaticus ribosomes. The centerpiece of this 'atomic mutagenesis' approach is the site-specific incorporation of non-natural nucleoside analogs into 23S rRNA in the context of the entire 70S ribosome. This technique exhaustively makes use of the available crystallographic structures of the ribosome for designing detailed biochemical experiments aiming at unraveling molecular insights of ribosomal functions. The generation of chemically engineered ribosomes carrying a particular non-natural 23S rRNA residue at the site of interest, a procedure that typically takes less than 2 d, allows the study of translation at the molecular level and goes far beyond the limits of standard mutagenesis approaches. This methodology, in combination with the presented tests for ribosomal functions adapted to chemically engineered ribosomes, allows unprecedented molecular insight into the mechanisms of protein biosynthesis.